CHAPTER 3

Input Farametes

Descriptions of each of the input line types arevjgied in this chapter where the sec-
tion numbers denote the line typelfLnumber referred to throughout the manual. An
example input file is pnaded belov for a flat plate case. Note that not all of the line types

of information will be required fornery application.

I/ O FILES
grdflat5. bin
pl ot 3dg. bin
pl ot 3dq. bin

cfl3d.
cfl 3d.
cfl3d.
cfl 3d.
cfl3d.
cfl 3d.
cfl3d.
ovrl p.
pat ch.

out
res
turres
bl omax
out 15
pr out
out 20
bin
bin

restart.bin

turbulent flat plate (plate fromj=17-65, prior
ALPHA

XMACH BETA REUE,ML TINF, DR
0.2000  00.000 0.0  06.000 460. 0
SREF CREF BREF XNC YMC
1.00000 1.00000  1.0000 0. 00000 0. 00
DT IREST | FLAGTS FMAX | UNST
-5. 000 0 000  05.0000 0
NGRID NPLOT3D  NPRINT  NWREST | CHK
1 1 0 1200 0
NCG IEM |ADVANCE  |FORCE |VISC(l)
2 0 0 001 0

IDM  JDIM  KDIM

02 65 97
ILAMLO | LAWHI JLAMLO  JLAMH KLAM.O
1 2 1 17 1
INEWG | GRIDC IS Js KS
0 0 0 0 0
IDIAG(1) IDIAJ) IDIAGK) [IFLIMI) [IFLIMJ)
1 1 1 0 0
IFDS(1) IFDS(J) IFDS(K) RKAPO(1) RKAPO(J)
1 1 1  0.3333  0.3333
GRID NBCIO  NBCI DI M NBCJO  NBCJDI M
1 1 1 1 1
10 GRID SEGMENT  BCTYPE JSTA JEND
1 1 1001 0 0
IDM GRID SEGMVENT  BCTYPE JSTA JEND
1 1 1002 0 0
JO: GRID SEGMENT  BCTYPE | STA | END
1 1 1008 0 0
JD'M GRID SEGMENT  BCTYPE | STA | END
1 1 1002 0 0
KO: GRID SEGMENT  BCTYPE | STA | END
1 1 1001 0 0
1 2 2004 0 0

TWI'YPE oQ
0. 0.

KDIM GRID SEGMENT  BCTYPE | STA | END
1 1 1003 0 0

to 17 is symetry)

I ALPH
0

ZNMC

0. 00
CFLTAU
10.0

I 2D

1
I'VI SC(J)
0

KLAVH
97
IE

0
I FLI M K)
0

RKAPO( K)
0.3333
NBCKO
2

KSTA

0

KSTA

0

KSTA

0
KSTA

0
JSTA

1

17

JSTA
0

| HSTRY
0

NTSTEP
1
I VI SC( K)
7

NBCKDI M
KEND
KEND
KEND
KEND
JEND

65

JEND

I TA

| OVRLP
0
NDATA
0
NDATA
0
NDATA
0
NDATA
0
NDATA

NDATA
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CHAPTER 3 Input Parameters

MSEQ  MGFLAG | CONSF MIT NGAM
1 1 0 0 02
| SSC EPSSSC(1) EPSSSC(2) EPSSSC( 3) | SSR EPSSSR(1) EPSSSR(2) EPSSSR(3)
0 0.3 0.3 0.3 0 0.3 0.3 0.3
NCYC — MGLEVG NEMGL NI TFO
0800 03 00 000
M T1 M T2 M T3 M T4 M T5 M T6 M T7 M T8
01 01 01 01 01 1 1 1
1-1 BLOCKI NG DATA:
NBL|
0
NUMBER GRI D : ISTA JSTA KSTA |IEND JEND KEND I[SVAL |SVA2
NUMBER GRI D : ISTA JSTA KSTA |IEND JEND KEND ISVAL |SVA2
PATCH SURFACE DATA:
NI NTER
0
PLOT3D OUTPUT:
GRID IPTYPE ISTART |END [|INC JSTART JEND JINC KSTART KEND KINC
1 0 0 0 0 0 0 0 0 0 0
| MOVI E
0
PRI NT OUT:
GRID IPTYPE ISTART IEND [INC JSTART JEND JINC KSTART KEND KINC
CONTROL SURFACE:
NCS
0

GRI D | START IEND JSTART JEND  KSTART KEND [WALL | NORM

3.1LT1 - Input/Output e Names

Input/Output file names, up to 60 characters each, starting in column 1. Specify the user
file names in the folling order (one name per line), using a “dummy” file name if a file
is not actually needed for the current problem:

Input/Output File. . . .. ... .. Eile Type

grid (UNIEL) ..o hinary*! input
PLOT3D grid (UNIt3) . ..o oottt et e e e ee e binary? ¥ output
PLOT3D solution (Unit4) .. ...t binary?¥l output
primary case information (unit11) . ...................... ascil. output
residual and force cdefient history (unit12) .. .............. ascii output

turbulence model residual historgdt Baldwin-Lomax) (unit 13) . .ascii output
Baldwin-Lomax (unit14) . . ... .. ... ascii output

secondary case information (unit15) . .................... ascii output

[1] Defaulted in the code to standard binary for the particular machine on which the ceeleuie@. On Cray comput-
ers the defult can be changed to IEEE Big unformatted by uncommenting “asnfi | e” one line prior to the open
statement for unit 1 in the main routine.

[2] Defaulted in the code to standard binary for the particular machine on which the ceeleuie@. On Cray comput-

ers the defult can be changed to IEEE Big unformatted by uncommentingahie &snfi | e” lines one line prior to
the open statements for both unit 3 and unit 4 in the main routine.

[3] Can be changed to formatted by changing the open statements for unit 3 and uinit datae éd” and changing
i bi n from 1 to O in subroutingout .
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3.2 LT2 - Case Title

flow-field variables printout (unit17) . ...................
unsteady pressures from forced oscillationsgt > 0) (unit 20) . . .
interpolation codicients for chimera grids (unit21) .........
interpolation codicients for patched grids (unit22) . ........

restart (UNIt2) ... ...

. ascii output

ascii output

binary input

. .hinary input

. binary.input/output

3.2LT2 - Case ifle

title describing case

3.3LT3 - Flow Conditions

xmach — free-streatl Mach number

alpha — angle of attack (See Appendix

beta — side-slip angle (See Appendix

reue — free-streafl Reynolds number per unit grid length (millions)

How to Seteue

Suppose it is desired to simulate anflm which the Rgnolds number
based on some characteristic length (e.g. the choR#.i$f L is the cor-
responding length in the grid (ignore the dimension,yf afL ), then set
reue= Re/L . For exkample, if unit “1” in the grid corresponds to “1 inch”
in the xperiment, then gereueas the Rgnolds number per inch. If unit

“1” in the grid corresponds to “16.7845 furlongs”, themegieue as the
Reynolds number per 16.7845 furlongs. (Also remember that in the input

file, reud1x10° is the actual inputatue, so put a “20” for “20 million”,
etc.) (See “Rgnolds Number Examples” on pagB.)

tinf —free-strea! temperature (dgees Rankine)

ialph — indicator for determining v angle of attack is measured in PL¥D-

type grids Qgrid < 0)
If Then

ialph = 0 alpha is measured in the&—z plane (withz “up”), i.e.
alpha = 90° would gie a free-streamelocity vector in

the positve z direction.

[4] See the note on paeabout the usage of the phréise steam
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CHAPTER 3 Input Parameters

ialph >0 alpha is measured in th&—y plane (withy “up”), i.e.
alpha = 90° would gve a free-streamelocity vector in
the positve y direction.

Note

WFor CFL3D-type gridsalpha is aways measured in the—z plane,

with z “up”. (If it is desired to hee y “up” with CFL3D-type grids,
then setalph > 0 and comment out the folling line insubr out i ne

gl obal :
if (ngrid.gt.0) ialph=0

ihstry — determines whichariables are to be trae#f for a comergence history
(i.e., which variables are output to filefl 3d.res (unit 12) and file
cfl 3d. subi t.res (unit 23))
If Then

ihstry =0 standard corergence history: residuaC,, Cy, C, or C,

depending on whether or y is “up”, respeciiely, and
Cpy OrCpy, (for z ory “up”, respectiely)

ihstry >0 control suréce history: residual and masswiqressure
force, viscous force, thrust (momentum) force (forces are

resultant forces, i.e. ff,, f,, andf, are the force compo-

nents in thex, y, andz directions, then the resultant force

is ./f§+f§+f§; must hae ncs > 0 and specify which

control surfices are to be trag#t - only those suates
with inorm 0 are included in the sum)
Note
(1) “LT3 - Flov Conditions” of CFL3D ¥rsions 4.1 and earlier had addi-
tional parametersnd andc2spe to govern wall temperature and heat
transfer These parameters are no longer usattheir functions are
implemented in a more generashion in boundary condition type
2004. (See notes underT14 - 10 Boundary Condition Specification”
on page32). The position formerly occupied bsnd is nov occupied
by ialph, so that the alue ofialph for PLOT3D-type grids is no

longer hard-wired in subroutinep3d (as in earlier grsions of the
code).

3.4LT4 - Refeence Quantities

sref — reference area used to compute non-dimensional forces and moments;
sref is generally ta&n to be the plan-form areaof the wetted area) of a
wing, for exkample. It should be gén in grid dimensions. (U must also
account for the grid-distance between 2-D planes w2ubril!)

cref — reference length used to compute non-dimensional moments
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3.5 LT5 - Time Step Parameters

bref — reference span used to compute non-dimensional moments
Xmc — moment center ik direction
ymc — moment center ig direction
zmc — moment center iz direction

3.5LT5 - Time Step &rametes

dt — time step
If
dt <0

dt>0

Then

local time stepping, CFL number dt|, Usencyc to con-
trol the number ofyxles. Sub-iterations are not used.
constant time step equal ¢; Usentstep to control the
number of time steps anttyc to control the number of
sub-iterations. Wo different sub-iteration strajees can be
employed: t-TS andt-TS. Thet-TS method can ha
unacceptable time-step limitations depending on the case.
The t-TS method allees for much lager time steps,
although lager time steps require more sub-iterations.
Multigrid may be used to enhance wemence of sub-
iterations and is recommended in general.

If Then
t-TS ntstep = number of time steps
ita =+1 or +2 (+2 recommended)
mgflag =0 or 1 (1 recommended)
mglevel = number of multigrid leels
ncyc = number of sub-iterations + 1
(typically from 2 to 15) ficyc = 1
will yield standard time-accurate
method withno sub-iterations.)
1-TS ntstep = number of time steps
ita = -1 or -2 (—2 recommended)
(See “IT6 - Options and Specifica-
tions” on page3)
mgflag =0or1 (1 recommended)
mglevel = number of multigrid leels
ncyc = number of sub-iterations + 1

(typically from 5 to 25)
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CHAPTER 3 Input Parameters

Notes

(1) The number of sub-iterations required depends partly on the size of
the plysical time step used. More sub-iterations are required for
larger time steps. The use of multigrid will generally reduce the num-
ber of sub-iterations required, although the cost per sub-iteration will
increase.

(2) It is strongly recommended that the sub-iteration \@gence be
monitored in the output filef | 3d. subi t _res to determine if suiF
cient sub-iterations are being used for a particular case. The residual
should drop and the force céiefents should tend weard constant
values during each sub-iteration. wiwer, from an dficiencgy stand-
point, it is not generally desirable to fully as@me each time step.

(3) The T-TS scheme utilizes, in addition to theypital time step, a
“pseudo” time step based on local time stepping. Thus, there is a CFL
number associated with-TS (seecfl_tau on page23).

(4) See “Tme and Tme Step” on pagb6 for the nondimensionalization
of the time step.

(5) To obtain second order accwaim time (Jta] = 2), sub-iterations
(ncyc > 1) must be used.

irest — restart flag
If Then
irest=0 no restart
irest>0 restart from preious solution, using restart file (unit 2)
irest<0 restart from preous solution, bt do not see previous
history information
iflagts — time step ramping flag
If Then

i_ﬂagts =0 constandt
iflagts>0  dt ramped weriflagts steps tadt x fmax

fmax — maximum increase idt; dt;;, ., = fmax xdt; ;4
Notes

(1) The ramping of the time step/CFL numberdi; ., is non-linear

occurring slavly at first and then increasing in rate.
(2) When the time step has successfully been rampdtitg, , remem-

ber to set the inputalue ofdt to dt;;,, before restarting with the

previous solution. Also, remember to chandflagts to zero and/or
fmax to 1.0.

iunst — unsteady mesh flag
If Then
iunst=0 stationary grid
iunst=1 dynamic grid (translation or rotation)
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3.6 LT6 - Options and Specifications

cfl_tau

Notes

(1) If dt < 0, iunst is automatically set to O.

(2) See “IT33 - Number of Tanslated Grids ggra comment line needed
prior)” on page43 and bgond for specification of dynamic grid
input.

— CFL number for -TS schemegfl_tau is alvays > 0 and it is not used for
the t-TS schemadté > 0) or non-time-accurate rungt (< 0). A value in
the range from 5 to 10 is recommendedyé&eer, a smaller alue may be
required if the sub-iterations do not verge.

3.6LT6 - Options and Specifications

ngrid

nplot3d

nprint

nwrest

— number of grids input = ab(rid)
If Then
ngrid >0 CFL3D grid format
ngrid <0 PLOT3D (or TLNS3D) grid format
(See “Grid File” on pagé5.)

— number of flar-field data sets to be output in PLED format

Notes

(1) If nplot3d < 0, then the PLTBD files are automatically set to include
all solid surtces (no field points) for 3-d cases or all field points for
2-d cases.

(2) If nplot3d < 0,do not input ary PLOT3D data lines in the PLT3BD
input section bel (“LT28 - PLO'3D Output Specifications X&ga
comment line needed prior)”), that is, riplot3d < 0, treat the
PLOT3D input section as iiplot3d = 0.

— number of data sets to be sent to an output file

Notes

(2) If nprint < O, then the printout file is automatically set to include all
solid surfces (no field points) for 3-d cases or all field points for 2-d
cases.

(2) If nprint < 0,do notinput ary print out data lines in the print out
input section bele (“LT30 - Print Out Specificationsx@ga comment
line needed prior)”), that is, ifprint < 0, treat the print out input sec-
tion as ifnprint = 0.

— number of iterations between updates of the binary restart file (Note that
the binary restart file is also updated at the last iteration of thegamt+e
less of the &lue ofnwrest) Must be > 0. Used to ea an earlier restart
file in case the full run does not finish. Generabtnwrest> ncyc (or >
ntstep for time-accurate) unless it is suspected that the run may not fin-
ish, or for a maygin of safety Restart file is werwritten each time it is
updated.
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CHAPTER 3 Input Parameters

ichk — checks for ngative densities and/or pressures in subroutyfésixr,
hf | uxr, ff1uxr, andconu if set equal to 1.
Note

(1) Checking for ngative densities and/or pressures requires additional
CPU time, so utilizenly to diagnose problem cases.

i2d — 2-d case flag
If Then
i2d=0 3-d case
i2d=1 2-d case
i2d=-1 2-d case plusdi-field point-\ortex correction foibctype =
1003
Notes

(1) Fori2d 0,mustsetidim = 2.

(2) Fori2d 0,thei = 1 andi = 2 planesnusteach be planar

(3) Fori2d = -1, the gridmustbe thex—z plane; the point artex is
applied atxmc, zmc).

ntstep — number of gcles for time-accurate computatiomt ¢ 0)
Notes

(1) For time-accurate computatiomgyc controls the number of sub-iter-
ations.

(2) For steady-state computatiordt & 0), ntstep defaults to 1 anahcyc
controls the number ofycles.

ita — order of time-accurgétwo-time scheme flag (used only fitr> 0)

If Then

ita=+1 first order in time; pysical time term onlyt(-TS method)

ita=+2 second order in time; phical time term only t(-TS
method)

ita=-1 first order in time; pysicaland pseudo time terms (TS
method)

ita=-2 second order in time; phicaland pseudo time termst ¢

TS method) (recommended)

Notes

(1) The approximateattorization scheme used to adee the solution in
time introduces first order errors in time. Furthermore, if the diagonal
version is utilizedi@iag = 1), additional errors of ordéxt are intro-
duced. Sub-iterations can be used twalthese dctorization/diago-
nalization errors to zero. Therefore, if a formally second-order (in
time) solution is desired, sub-iteratiamsistbe used; the run will ter-
minate if {ta] > 1 andhcyc = 1.

(2) The owerhead for second ordeenges first order is relagly small
when compared to theam in accurag and is therefore recom-
mended.
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3.7 LT7 - Grid, Force, and Viscous Options

(3) The inclusion of a pseudo time term increases (often dramatically) the
maximum allevable time step one can tkor a particular problem.
However, sub-iterationsr{cyc > 1) are therefore mandatory and mul-
tigrid is recommended. Also, note thatgar time steps imply greater
temporal error; so &, second order is recommended.

3.7LT7 - Grid, Force and \tscous Options

(Data for Line Ype Seen should be repeatedrid times.)

ncg — number of coarser grids to construct for multigrid and/or mesh sequenc-
ing (Setncg = 0 for an embedded mesh.)
Note
(1) With the eception of embedded grids, all grids shouldéhthe same
value ofncg.
iem — embedded mesh flag
If Then
iem=0 global grid
iem =1 level number k) of this embedded grid abe the global
grid level
iadvance — flag to initiate residual/update calculations
If Then
iadvance 0 evaluate the residual and update the solution in the current
block

iadvance < 0 skip the residual/update calculations for the current block
(rarely used)

iforce — flag to initiate the calculation of forces on bloakds with solid suaces;
iforceis a 3-digit number of the form 1JK:
Whee Initiates

=0 no force calculations on thefaces

=1 calculation of the force contuition from thei = 1 face

=2 calculation of the force contuition from thei =idim face
=3 calculation of the force contuitions from both the = 1 face

andthei =idim face

J=0 no force calculations on thefaces

J=1 calculation of the force contuition from thej = 1 face

J=2 calculation of the force contrition from thej =jdim face

J=3 calculation of the force contuitions from both th¢ = 1 face
andthej =jdim face

K=0 no force calculations on tHefaces

K=1 calculation of the force conttittion from thek = 1 face
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CHAPTER 3 Input Parameters

K=2 calculation of the force contuition from thek = kdim face
K=3 calculation of the force conttittions from both thé = 1 face

andthek =kdim face

Notes

(1) Only solid surfces contribte to the force computations; i.e. only

those boundaries with boundary condition types 1005 and 2004 can
contribute to the force totals. Thusakes (with boundary condition
type 0) are not computed in the force totafjareless of whether or

not they are on a boundary that has been flagged ifatfte > O.

Note that if an werlapped (Chimera) grid is used and there is grid
overlapon solid surfces, then forces are double-counted at viee- o

lap. If possible, usesegment < O (see note (2)) to remedy this.

(2) Theiforce parameter indicates the calculations of force camiobs

from entire &ces; i.eiforce 0 will causeall sggments on that particu-
lar face to contribte to the force total (assuming thosgrsents hee
solid-surfice boundary conditions, as discussedipusly). To elimi-
nate from the force computation ayseent that wuld otherwise con-
tribute to the force total, ssegment < 0 in “LT14 - 10 Boundary
Condition Specification” on pa@?® through “0’19 - KDIM Bound-
ary Condition Specification” on pa@®. This will eliminate that par-
ticular sgment from the total. This feature is useful, faample,
when the fuselage and sting are both onkthel boundary of grid 1.
The force contribtion from the fuselage is desireditmot the contri-
bution from the sting. In this case, let tke= 1 boundary be defined
by two s@ments (the first for the fuselage and the second for the
sting). Setforce = 001 for grid 1 and then setegment = -2 for the
second sgment in “IT18 - KO Boundary Condition Specification”,

e.g.:

KO: GRID SEGMENT BCTYPE ISTA IEND JSTA JEND NDATA
0o 2

1 1 2004 1 97 O
1 -2 2004 97 129 O O 2

ivisc(m) — viscous/iniscid surhce flag withm = 1,2,30 m =i, j, k

If

Then

ivisc =0 inviscid

ivisc=1 laminar

ivisc =2 turbulent -Baldwin-Lomax model

ivisc =3 turbulent -Baldwin-Lomax with Dgani-Schif modification
ivisc =4 turbulent -Baldwin-Barth model

ivisc =5 turbulent -Spalart-Allmaras model

ivisc=6 turbulent -Wilcox k —w model

ivisc =7 turbulent -Menters k—w SST model

ivisc =8 turbulent « —w Explicit Algebraic Stress Model Gatski—

Speziale (EASM Gatski—Speziale) in linear for-
mulation

26
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3.7 LT7 - Grid, Force, and Viscous Options

ivisc=9 turbulent « —¢ EASM Girimaiji in linear formulation
ivisc = 10 turbulent -Abid k—¢& model

ivisc = 11 turbulent &k —& EASM Gatski—Spezialslonlinear
ivisc = 12 turbulent k —w EASM Gatski—SpezialBlonlinear
ivisc = 13 turbulent -k —e EASM Girimaji Nonlinear

Notes

(1) If ivisc(m) < 0 on input, a wall function is emplged. This option
should only (dficially) be used for attached o when the first grid

point of the wall is not in the sub-layery( >10 or more). The wll
function with the Baldwin-Lomax modelvisc = -2 or —3) can be
particularly non-robst and, although it may sometimesrivwell, it
is not recommended in general.

(2) The thin-layer viscous terms (laminar or twdnt) can be included in
thej, k, ori directions, either separately or combined. Cross+aleri
tive terms are not included. Theception is for turblent flov using
the Baldwin-Lomax model; terms can be included simultaneously in,
at most, tw directions, eithej —k or i —k, for ary particular grid.

(3) Unlike previous \ersions of the code, the Baldwin-Lomax model can
now be applied at anboundary or boundaries; i.e., thalls may
now be atj/ k /i =1 and/oj/ k /i=jdim/kdim/idim.

(4) For multiple-zone applications, bevare that the Baldwin-Lomax
model isnot a field-equation model and it relies on distancgg to/

i =21 and/or/ k /i=jdim/kdim/idim wallsin a given zondf a par-
ticular zone does not contairalls kut it is still desired thaitvisc = 2

or 3 there, the model will dafilt to using a length scale associated
with a distance to the nearggtk /i = 1 facein that zone Another
option is to seivisc = 0 or 1 in the zones with noalls, tut this may
not be viable if the zone in question &ry near to a all(s) in other
zones.

(5) For the reasons listed alm the field-equation modes 4 and up, which
use the gry general minimum distance function (which finds the min-
iImum distance to the nearesalyregardless of what zone it is in) are
generally preferred, especially in multi-zone applicationswvéder,
the Baldwin-Lomax model (with the Dani-Schif option) still seems
to be the best model fooxtical flows.

(6) It is preferable to lek be the primary viscous direction ande the

secondary viscous direction. See discussion in Sestiofh. If i is

used as a primary viscous direction, it may be necessary to switch the
order of irversions in subroutinaf 3f (e.g. fromj,k,i to j,i,k).

Keep in mind that, unl&ki andk, altering the location of theinver-

sion in the approximatedttorization sequence requires substantial re-
coding.
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(7) The minimum distance functiemi n is computed from viscousals

only. If a wall is inviscid, then asdr assni n is concerned, it is \nisi-

ble. This is important to remember when viscous boundary conditions

are turned on after running a casdésnidly for some time sinceni n

may neer hare been computed!
Caution
The EASM models are currenthery preliminary and should be consid-
ered as “researcheriented” as opposed to “production-oriented”. Due
to the sensitie nature of theariable codfcientcnu, the models are gen-
erally less robst than other models (particularly for 3-d cases and partic-
ularly for the nonlinear ersions). It is recommended that EASM

solutions be restarted from preusly cowvergedk —w or k—¢ solutions
for this reason. Ean then, certain cases mafll experience trouble!
However, preliminary tests indicate that the Girimaji EAS0-€ model
(ivisc = 13) tends to be the most @ of the EASM models.

3.8LT8 - Grid Dimensions

(Data for Line Vpe Eight should be repeatedrid times.)

idim
jdim
kdim

— number of grid points in thiedirection (must be 2 forad| =1)
— number of grid points in thedirection

— number of grid points in thie direction

3.9LT9 - Laminar Rgion Specification

(Data for Line Vpe Nine should be repeatagrid times.)

ilamlo
ilamhi
jlamlo
jlamhi
klamlo

Klamhi

— lower i grid point inde defining the laminar ggon of the current block
— upperi grid point inde defining the laminar ggon of the current block
— lower j grid point inde defining the laminar ggon of the current block
— upperj grid point inde defining the laminar ggon of the current block
— lower k grid point inde defining the laminar ggon of the current block

— upperk grid point inde defining the laminar ggon of the current block

Notes
(1) These parameters are used for simulating transition orlisaf> 1.
Setilamlo, jlamlo, klamlo = O for fully turtulent flov. Currently

only one transition igion per grid is alloved.

28
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3.10 LT10 - Embedded Mesh Specifications

(2) Whenilamlo, etc. are used, thhelefine a rgion inside which the pro-

duction terms in the tudbence model equations (fovisc > 3) are
turned “of” (for the Baldwin-Lomax model, the eddy viscosity is
merely zeroed out). The flousually remains laminar inside that
region as a result. In contrast, “fully twilent” (lamlo, etc. = 0)
means that the production terms in the tlghce model equations are
“on” everywhere. Havever, in practice, one might see be&la which
indicates that the model is still “transitioning” on itero In other

words, one might see addlaminar” C; near the leading edge of an
airfoil, transitioning &irly rapidly to a higher “tunblent” C;, for

example. Note that turning fofhe production term doest keep tur-
bulence from covecting into a rgion, if turtulence &ists upstream.

(3) Currently for multigrid, the tuddent viscosity is only computed on

the finest lgel grid, then it is restricted to coarsevdes. Therefore,
theilamlo, etc. \alues need not be “good” multigrid numbers when
used.

3.10LT10 - Embedded Mesh Specifications

(Data for Line Vpe Ten should be repeatedrid times.)

inewg

igridc

— restart flag for grid (not neededriést = 0)

Then

inewg=0  flow-field data is read from the restart file
inewg =1 flow-field data is initialized by linear interpolation from

coarser grid solutions

Notes
(1) The purpose ahewg is to allav embedded grids to be addster the

solution process has dpen; that is, if a solution has already been
computed, bt additional resolution in certain parts of thenliield is
desired. In such cases, embedded grids may be appended to the grid
file and the case may be restarted. Seftivegvg = 1 initializes the
solution on the ng embedded leel by interpolating from a solution

on a coarser \el, thereby preiding a reasonable starting solution on

the nev embedded leel (the solution for the me embedded grid is

not contained in the restart file at this point).

(2) Important: inewg should be set to anly for the fiist restart after a

new embedded lesl has been added. On subsequent resitagisg =
0 should be used, since the embedded solution has become part of the
restart file and should not be re-initialized.

— connection flag for embedded meshes

Then

i_gridc =0 the current grid is a global meger = 0)
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igridc >0 igridc is the grid number to which the embedded mesh
(iem > 0) connects

is, s, ks — starting indices in the connecting grid for placement of an embedded
mesh (sets = 0,]js = 0,ks = O for global meshes)

ie, je, ke — ending indices in the connecting grid for placement of an embedded
mesh (sete = 0,je = 0,ke = 0O for global meshes)
Note

(1) The embedded meshes must begales refinement in all directions
of the grid to which it connects. Theoeption is in tha direction for
which the embedded mestayhave the same grid spacing as the grid
to which it connects if desired (this ensures tem = 2 for all grid
levels in 2-d cases, including embedded gnetle).

3.11LT11 - Matrix Irversion and Flux Limiter

(Data for Line Vpe Eleven should be repeategdrid times.)

idiag(m) — matrix irversion flag withm = 1,2,30 m = i, |, k
If Then
idiag =0 5x 5 block tridiagonal imersions
idiag =1 scalar tridiagonal wersions
Notes

1) The scalar tridiagonal wversions are recommended for steady-state
computations. Themay or may not be appropriate for time-accurate
computations. & time-accurate computations with scalar tridiagonal
inversions, it is suggested that sub-iterations be used to reduce the
diagonalization errors.

(2) Whenidiag = 0, viscous terms are included on the left-hand side of

the implicit time adancement scheme in thkedirectiononly.

iflim (m) — flux limiter flag withm = 1,2,30 m =i, j, k
If Then
ifim =0 unlimited
iflim =1 smooth limiter
iflim =2 min-mod limiter (recommended if limiter is needed and
rkap0 1/3)
iflim =3 smooth limiter tuned t& = 1/3 with a cut-dfto eliminate

limiting in regions of small gradients (recommended if
limiter is needed ankapO = 1/3)
Notes
(1) Mary purely subsonic fles do not require a limiter
(2) Use ofiflim = 3 will override therkapO value input and force
upwind-biased third order
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3.12 LT12 - Spatial Differencing

3.12LT12 - Spatial Dfierencing

(Data for Line Vpe Twelve should be repeatedrid times.)

ifds(m) — spatial diferencing parameter for Euler flesx with
m=1230m=i,j,k
If Then
ifds=0 flux-vector splitting
ifds=1 flux-difference splitting (Roe’scheme) (recommended)

rkapO(m) — spatial diferencing parameter for Euler flesx with
m=1230m=i,j,k
If Then
rkapO0=-1 fully upwind
rkap0=0  Frommes’ scheme
rkapO=1 central
rkap0 = 1/3 upwind-biased third order (recommended)

3.13LT13 - Boundary Condition §ments

(Data for Line Ype Thirteen should be repeatsgtid times.)
boundary condition ggnent flags:

grid — current grid number (must be in order)
nbciO — number of sgments on = 0 boundary
nbcidim — number of sgments on =idim boundary
nbcj0 — number of sgments orj = 0 boundary
nbcjdim — number of sgments orj =jdim boundary
nbckO — number of sgments ork = 0 boundary
nbckdim — number of sgments ork =kdim boundary
iovrip — grid-overlapping flag

If Then

iovrlp=0  no overlapping occurs for the current grid

iovrlp=1 the current grid recees data from anverlapped grid(s)
Note

(1) The minimum number of genents on anboundary is 1.
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3.14LT14 - 10 Boundary Condition Specification

(Data for Line Vpe Fourteen should be repeat?a%dnbciO(n) times.)
n=1
|0 Boundary:
grid — current grid number (must be in order)
segment — current sgment (must be in order and the total must eghail0)
bctype — boundary condition type for the currengsent
jsta — ] starting grid point location for the currengseent
jend — ] ending grid point location for the currengssent
ksta — k starting grid point location for the currengsgent
kend — k ending grid point location for the currengseent
ndata — number of additional datales required for this boundary condition

Notes

1) Settingjsta = jend = 0 and/oksta = kend = 0 is a shorthand ay of
specifying the entire range pfand/ork for this sgment.

The following notes pertain to T14 - 10 Boundary Condition Specifica-
tion” on page32 through “0’19 - KDIM Boundary Condition Specifica-
tion” on page35:

(2) If ndata > 0, then, follaving the current line, a header line must
appearfollowed by a single line with thedata values for this bound-
ary condition.

(3) When multigrid is being used, it is best if sdmentlengths are also
multigridable. This is not a requirement. Wiver, if one-to-one con-
nections are wolved, it is possible that the use of non-multigridable
segment lengths will result in geometric mismatches on coarser grid
levels, causing a “mismatch” message to be written to unit 11 and,
most likely, eventual disruption of thexecution.

(4) If a particular sgment should not be counted in the force total, set
segment to be ngative. (SeeNote(2) undeiriforce in Section3.7.)

(5) Input \alues forbctype (i.e. boundary condition types currently sup-
ported) as follws:

bctype boundary condition

1000 free stream

1001 general symmetry plane

1002 extrapolation

1003 inflow/outflow

1004 (no longer =ailable, use 2004 instead)
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3.15 LT15 - IDIM Boundar y Condition Specification

1005 inviscid surbce

1008 constant enthaipand entrop inflow

1011 singular axis — half-plane symmetry

1012 singular — full plane

1013 singular axis — partial plane

2002 specified pressure ratio

2003 inflow with specified total conditions

2004 no-slip wall

2005 periodic in space

2006 set pressure to satisfy the radial equilibrium equation
2007 set all primitve variables

2102 pressure ratio specified as a sinusoidal function of time

Descriptions of the boundary conditions can be found in Chépter

3.15LT15 - IDIM Boundary Condition Specification

ngrid
(Data for Line Vpe Fifteen should be repeateE nbcidim(n) times.)
n=1

IDIM Boundary:

All entries in this line type are the same as i I# - 10 Boundary Condition Specifica-
tion” except:

segment — current sgment (must be in order and the total must eghaidim)

3.16LT16 - JO Boundary Condition Specification

(Data for Line Vpe Sixteen should be repeatenogdnbcj 0(n) times.)
n=1
JO Boundary:
grid — current grid number (must be in order)
segment — current sgment (must be in order and the total must eghel0)
bctype — boundary condition type for the currengysent
ista — i starting grid point location for the currengseent
iend — i ending grid point location for the currengsgent
ksta — k starting grid point location for the currengsgent
kend — k ending grid point location for the currengsgent
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ndata — number of additional datales required for this boundary condition
Notes
(1) Settingista = iend = 0 and/orksta = kend = 0 is a shorthand ay of

specifying the entire range ofand/ork for this sgment.
(2) See general notes inTLL4 - 10 Boundary Condition Specification”.

3.17LT17 - JDIM Boundary Condition Specification

ngrid
(Data for Line ¥pe Seenteen should be repeateE nbcjdim(n) times.)
n=1

JDIM Boundary:

All entries in this line type are the same as iMX6 - JO Boundary Condition Specifica-
tion” except:

segment — current sgment (must be in order and the total must eghajldim)

3.18LT18 - KO Boundary Condition Specification

ngrid
(Data for Line Vpe Eighteen should be repeatedz nbckO(n) times.)
n=1

KO Boundary:

grid — current grid number (must be in order)

segment — current sgment (must be in order and the total must eghek0)

bctype — boundary condition type for the currengsent

ista — i starting grid point location for the currengseent

iend —1i ending grid point location for the currengsgent

jsta — ] starting grid point location for the currengseent

jend —J ending grid point location for the currengsgent

ndata — number of additional datales required for this boundary condition
Notes

(1) Settingista =iend = 0 and/ofjsta = jend = 0 is a shorthand ay of
specifying the entire range ofand/orj for this sgment.
(2) See general notes inTLL4 - 10 Boundary Condition Specification”.
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3.19 LT19 - KDIM Boundar y Condition Specification

3.19LT19 - KDIM Boundary Condition Specification

ngrid
(Data for Line Vpe Nineteen should be repeat<§ nbckdim(n) times.)

n=1
KDIM Boundary:

All entries in this line type are the same as 18 - KO Boundary Condition Specifica-
tion” except:

segment — current sgment (must be in order and the total must egbekdim)

3.20LT20 - Mesh Sequencing and Multigrid

mseq — mesh sequencing flag for global grids (maximum number of gridisle

for mesh sequencing is 5)

If Then

mseqg=1 single solution on the finest gridvkd

mseq= 2 solution on the second finest grid adeedncyc(1) ¢ycles,
followed byncyd(2) cycles on the finest grid. The initial
solution on the finest grid is obtained by interpolation
from the coarser grid solution. aicyc(2) = 0, the compu-
tations are terminated on the second finest grid after
ncyc(1) cycles and the restart file is written for the second
finest grid.

mseq> 2 sequencing from coarsest to finest mesh ageabo

mgflag — multigrid flag
If Then
mgflag=0 no multigrid
mgflag=1 multigrid on coarser global meshes
mgflag=2 multigrid on coarser global meshes and on embedded

meshes
iconsf — conseration flag
If Then

iconsf= 0 nonconserative flux treatment for embedded grids
iconsf=1 conserative flux treatment for embedded grids

mtt — flag for additional iterations on the “up” portion of the multigydle
If Then
mtt =0 no additional iterations (recommended)
mtt >0 mtt additional iterations
ngam — multigrid grcle flag
If Then

ngam=1 V-cycle
ngam= 2 W-cycle (not recommended forerlapped grids)
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ote

N
(2) If mglevg = 2,ngam defaults to 1.

3.21LT21 - Smoothing

issc — correction smoothing flag
If Then
issc=0 no correction smoothing (usually recommendadt, see
note 18 in Chaptet0)
issc=1 correction smoothing
epsss(m) — correction smoothing cdefient withm = 1,2, 30 m =i, j, k;
typical values: 0.3, 0.3, 0.3
issr — residual smoothing flag
If Then
issr=0 no residual smoothing (usually recommended See note
18 in Chaptef.0)
issr=1 residual smoothing
epsssftm) — residual smoothing cdefient withm = 1,2,30 m = i, |, k; typical

values: 0.3, 0.3, 0.3

3.22LT22 - lteations and Multigrid Leels

(Data for Line Vpe Twenty-Two should be repeated for each sequence 1 thnmsgly (from coarsest to
finest).)

ncyc — number of gcles for steady-state computatiods € 0); number of sub-

iterations + 1 for time-accurate computatiodis> 0)

Notes

(1) Setncyc 1, unless using mesh sequencing and terminating execution
on a coarser grid Vel (see description ahseq= 2 for “LT20 - Mesh
Sequencing and Multigrid” on pa@®, as well as “Mesh Sequenc-
ing” on pagel34).

(2) For time-accurate computationgdt (> 0), whenncyc = 1, the code is
iterating on each time stegnce which meanso sub-iterations are
used. Usinghcyc = 1 corresponds to the standard non-sub-iterati
time-accurate scheme thatsvin all prgious \ersions of CFL3D.
Similarly, ncyc = 2 means that the code is iterating on each time step
twice, which means sub-iterations are used, sinceahésetra sub-
iteration wer the standard non-sub-itevatitime-accurate scheme.

(3) For time-accurate computationdt (> 0) with multigrid ngflag > 0),
at least one sub-iteration must be usexy¢ 2).
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3.23 LT23 - Coarse Grid lterations

mglevg — number of grids to use in multigrigaing for the global meshes
If Then
mglevg =1 single grid leel
mglevg=2 two grid levels
mglevg=m m grid levels

nemg| — number of embedded grid/ids abee the finest global grid
If Then
nemgl =0 no embedded grids
nemgl =1 one embedded grid
nemgl=m m embedded grids
Note
(1) Setnemgl = 0 for global grids coarser than the finest global grid.

nitfol — number of first order iterationsi{fol = 0 recommended)

3.23LT23 - Coase Grid Iteations

(Data for Line Jpe Twenty-Three should be repeated for each sequence 1 threegh(from coarsest to
finest).)

mitL — iterations on kel L for each leel L from coarsest to finesiftL = 1
recommended, in general, although for some cases 32 1 or 2 2 1 can
yield better multigrid covergence than 1 1 1 when thregdts are used,
for example)

3.24LT 24 - Number of 1-1 Interfac@stra comment line needed prior)

nbli — number of 1-1 grid-point-connecting block interés

3.25LT25 - 1-1 Bloking Connections

(Data for Line Jpe wenty-Five should be repeatedbli times.)

number — identifying number to aid the user with “bo@dping” the 1-1 intedces
in the input file (not used by CFL3D)

grid — grid/block identifier indicating which grid in the common inked is
being described in this line of input

ista — startingi limit for 1-1 block inter&ce

jsta — startingj limit for 1-1 block inter&ce

ksta — startingk limit for 1-1 block interhce
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iend —endingi limit for 1-1 block interace
jend —endingj limit for 1-1 block interace
kend — endingk limit for 1-1 block interce
isval — varying inde on 1-1 block intedce (sval in Line Type Wwenty-Fve

varies withisval in Line Type Twenty-Six)

isva2 —varying inde on 1-1 block intedce {(sva2 in Line Type Twenty-Fve
varies withisva2 in Line Type Twenty-Six)

Notes
(1) The code will check the input connection data by computing the geo-
metric mismatch between both sides of the iatef based on the

specified ranges. A true 1-1 inteck will hare zero (or machine zero)
mismatch. Ay mismatches lger thane (whereeg is the lager of

10 and 10 times machine zero) will causeaming message to be
printed out in the main output file (look for theomds ‘geonetric
m smat ch”. Always check the main output file (unit 11) for these
words, since the code will only print out the message; it will not stop.
A good practice is to m&kone run with only one iteration, then check
the output for geonetric nismatch”. Small mismatches may be
acceptable, it lage mismatches [O(1)] most &ky indicate that one
of the sgments on the block boundary has been specified incorrectly
(2) Any block sgments that hae 1-1 connectity must also be input in
the boundary condition section {TlL3 - Boundary Condition $§e
ments” on pag81l through “019 - KDIM Boundary Condition
Specification” on pag8b), settingoctype = 0.

3.26LT26 - 1-1 Bloking Connections

(Data for Line pe wenty-Six should be repeatadli times.)

Line Type Twenty-Six has the same parameter types as Lype Twenty-Fve. It gves
the grid/block 1-1 connection information on the opposite side of theaneerf

3.27LT27 - Number of &ched-Grid Interfacegxtra comment line needed prior)

ninter — patched-grid flag (zonal intexde along a common sade where points
need not match)
If Then
ninter =0  no patched-grid data is needed (no patched ades)
ninter <0  patched-grid data supplied in a separate file
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3.28 LT28 - PLOT3D Output Specifications (e xtra comment line needed prior)

Notes

(1) In Version 5.0 of CFL3D, patched-grid interpolation data for static
patched intedces (intedices that do not change with time) must be
obtained as a preprocessing step (as for chimezdapped grids).
The code ronnie is designed for this task. Dynamic patchedaogsrf
(such as occur when blocks slide past one another) are computed
internally to CFL3D. The input for dynamic patched irdaeds is
described in “0I41 - Number of Dynamic &ched-Grid Intedces
(extra comment line needed prior)” on patfethrough “IT45 - Dis-
placement and Rotation Amounts” on p&ge

(2) Any block sgments that are patched must also be input in the bound-
ary condition section (“L13 - Boundary Condition $enents” on
page3l through “’'19 - KDIM Boundary Condition Specification”
on page35), settindoctype = 0.

3.28LT28 - PLA3D Output Specificationstra comment line needed prior)

(Data for Line Ype Twenty-Eight should be repeatagdiot3d times.)

grid — designated grid number for output
iptype — type of PLA'3D file output
If Then

iptype=0  grid point type — grid file an@ file output
iptype=1 cell center type — grid file ar@ file output
iptype=2  cell center type — grid file and twdence file outputiyisc
> 1 only) (The current datilts for output are the produc-

tion term |5EI~_R/(GOQ)3 and the Rgnolds stress compo-
nentsu'w'/ (0,.)%, u'u'/(U,,)?, andw'w'/ (U,,)? for 2-d;

and the same plusk/¢ for 3-d. (See Ristorceffi for a
description of these and otheradable \ariables.) These
may be modified to output othelanables if the user
desires. If no tunblence model is being used or if the tur-
bulence model cannot obtain a specific parameter being
asled for, a walue of zero is output. The “hard wire” occurs
in subroutinepl ot 3t . Note that thau', v, andw' quanti-

ties are aligned with the, y, and z axes of the grid,
respectiely.

iptype>2  cell center type — grid file and POIAD function file out-
put

Specific functions currentlyvailable:

iptype=3  minimum distance to nearest viscoualivor directed dis-
tance {visc > 1 only)

iptype=4  eddy viscosityiisc > 1 only)
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istart — starting location in direction
iend — ending location in direction

iinc — incrementdctor ini direction
jstart — starting location in direction
jend — ending location in direction

jinc — incrementdctor inj direction
kstart — starting location irk direction
kend — ending location irk direction
kinc — incrementdctor ink direction

Notes

(1) Settingstart =iend =iinc=0,jstart =jend =jinc = 0, and/okstart
=kend =kinc = 0 is a shorthanday of specifying the entire range of
I, ] and/ork, respectiely.

(2) Grid files are written with a blank array

(3) All files are in multi-block format (en if there is a single zone).

(4) Files are written as 2-dii2d 0.

(5) Function files contain only onanable.

(6) Files are written out in single precision.

(7) On Cray computers, “uncommenting” the lines
c call asnfile(plt3dg, ‘-F f77 -N ieee’, IER)
and
c call asnfile(plt3dq, ‘-F f77 -N ieee’, IER)
in modulecbsem.f  will cause the files to be written in IEEE binary
The files may then be transferred directly to a Silicon Graphock-w
station and read intoAST or PLO'3D using the unformatted option.
If those lines are left as comments, then files are written in Cray
natve, and must first be “itransed” before being transferred to a Sili-
con Graphics wrkstation and read intoAST or PLO'3D using the
default (binary) option.

(8) This output will appear in the POAD files (units 3 and 4) named
near the top of the input deck.

3.29LT29 - Mwie Option

movie — flag to append periodically to the PL8D output files (grid and solution)
as the solution progresses. Only one grid file and one solution file are
generated. Meant for use with time-accurate runs atly 0 and num-
ber of total time steps dictated bistep).
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3.30 LT30 - Print Out Specifications (e xtra comment line needed prior)

If Then
movie=0  no output of intermediate solutions @pjot3d| > 0, then a
single solution is written at the end of the run)
movie>0  output of additional solutionsvery movie iterations (the
contents of the augmented PLED files are geerned by
the parameters underTR8 - PLO'3D Output Specifica-
tions (extra comment line needed prior)” on p&PH
movie< (0  output of the initial flav field at the bginning of the run
and output of additional solutionsexy novieg| iterations
Caution
Use with care: PLD3D files will get \ery laige \ery quickly! If the com-
plete flaw field is output, this is really a viable option only in 2-d. In 3-d,
it is generally a viable option only if subsets of thevfleeld are output
(i.e. the suidce data). Also, seprint = 0 whenmovie > 0 or lage print
files will result as well.

3.30LT30 - Print Out Specificationstra comment line needed prior)

(Data for Line Vpe Thirty should be repeategrint times.)

grid — designated grid number for output
iptype — type of flav-field variables to print out
If Then

Hotype =0 grid point type
iptype=1  cell center type

istart — starting location in direction
iend — ending location in direction
iinc — incrementdctor ini direction
jstart — starting location in direction
jend — ending location i direction
jinc — incrementdctor inj direction
kstart — starting location irk direction
kend — ending location irk direction
kinc — incrementédctor ink direction
Notes

(1) Settingstart =iend =iinc=0,jstart =jend =jinc = 0, and/okstart
=kend =kinc = 0 is a shorthanday of specifying the entire range of
i, ] and/ork.
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(2) This output will appear in the printout file (unit 17) named near the
top of the input deck.

Section5.2.2 gves a detailed sample of the contents of the printout file.

3.31LT31 - Number of Cortit Surfacesextra comment line needed prior)

ncs — the number of control sades; control suates are useapecified grid
surfaces through which massvlpthrust (momentum) force, pressure
force, and viscous force may be monitored. Controlasedmustbe
specified ifihstry > 0. (See “I’3 - Flov Conditions” on pagé9.)

3.32LT32 - Contol Surface Specifications

block — block number of the control sade
istart — starting location in direction
iend — ending location in direction
jstart — starting location in direction
jend — ending location i direction
kstart — starting location irk direction
kend — ending location irk direction
iwall — control surhce type

If Then

iwall =0 for a flov surface

iwall =1 for a solid vall

inorm — defines the direction of the control sud outvard normal relatie to the

grid surfice normal. This is only required in the calculation of the total

forces for all control sugices to obtain the correct signs.

If Then

inorm=1 the control wlume outvard normal is in the same direc-
tion as the grid suate normal

inorm =-1 the control wlume outvard normal is in the opposite
direction to the grid suate normal

inorm=0 do not add this suste into the summation of the total
forces

Notes
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3.33 LT33 - Number of Translated Grids (extra comment line needed prior)

(1) The starting and ending indices in one of the directions must be iden-
tical to define the suate. If thg are not, no calculation is performed.
In the remaining tw directions, setting both the starting and ending
indices to zero is a shorthandayvof specifying the entire inge

range.
(2) If all the surhces heeinorm = 0, the totals are not calculated.

(3) This output will appear in the printout file named near the top of the
input deck; the control swate data appears after the data generated

by settingnprint > 0.

THE INPUT DECK TERMINATES HERE FOR STEAB-STATE CASES OR TIME-
DEPENDENT CASES IN WHICH THE GRID IS &TIONARY (iunst = 0)

Line Types Thirty-Three throughdrty-Five are required only iunst > 0 (dynamic grid).

3.33LT33 - Number of rinslated Gridgextra comment line needed prior)

ntrans — number of grids undgoing translation motion

Notes
(1) If ntrans = 0, only the headers for T34 - Translational Reference

Length” on page3 through “036 - Maximum Tanslational Dis-
placements” on pagéb are required (i.e. no numericablwes
required).

(2) If the moment center also needs to be translatedfrsets = “num-
ber of grids undgoing translation + 1”. If the moment center is not
translated, moments are computed redato a fixed point in space.

3.34LT34 - Tanslational Refeance Length

(Data for Line Vpe Thirty-Four should be repeatedr ans times.)

Iref — the “grid equialent” of the dimensional reference length used to define
either the reduced frequenteeded fortrans = 2 or the decay rate
needed fortrans = 3 (See “I'35 - Translational Information andeloci-
ties” on pagel4 belav.) Foritrans 1, ary value may be input (it is reset

to 1.0 internally).

Note
(1) For example, if the inputalue of reduced frequeypdor a sinusoidally

plunging wing vas defined based on the dimensional chord of the
wing and, in the grid, the chord of the wing is 2.0, therrsét 2.0.
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3.35LT35 - Fanslational Information andélocities

(Data for Line Vpe Thirty-Five should be repeatedr ans times.)

grid

itrans

rfreq

utrans

vtrans

wtrans

— designated number of grid to be translated
Note
(1) If grid = 0, then the follwing input gwerns the motion of the
moment center; on output, thalwe of O will be replaced by the let-
ters “MC” as a reminder

— type of translation
If Then
itrans=0 no translation
itrans=1  translation with constant speed
itrans=2 sinusoidal ariation of displacement
itrans=3 smooth increase in displacement, asymptotically reaching
a maximum displacement

— reduced frequegcwhenitrans = 2; gravth rate to maximum displace-
ment wheritrans = 3 (setrfreq = O foritrans= 0 oritrans = 1)

— translation glocity in x direction whentrans = 1; maximum displace-
ment inXx direction whentrans > 1 (setutrans = 0 if there is nox dis-
placement)

— translation elocity iny direction whentrans = 1; maximum displace-

ment iny direction whentrans > 1 (setvtrans = O if there is noy dis-
placement)

— translation elocity in z direction whentrans = 1; maximum displace-

ment inz direction whentrans > 1 (setwtrans = O if there is na dis-
placement)

Notes

(1) Depending on the type of motion, the nondimensional input parame-
ters listed abee hae different definitions and it is important to
understand the distinction. These multiple definitionsralaange of
grid motions with a minimal number of input parameters.

(2) The sign ofutrans/vtranswtrans governs the direction of the
motion: “+” for motion in the increasing coordinate direction, “-” for
motion in the decreasing coordinate directioor. iErans = 2 (sinuso-
idal), the sign dictates the “initial” direction of motion.

Caution

44

CFL3D Users Manual



3.36 LT36 - Maximum Translational Displacements

If PLOT3D-type grids, wherg is “up”, are used, it is important to note
that the grid is internally treated aszifis “up” and thatutrans, vtrans,

andwtrans refer to the internalelocities. Thus, ify is “up” in the input

grid and translation in the “up” direction is desired, thnans must be

used to set the speed. It is advised that a visualization package such as
FAST or PLO'3D be used in the early stages of the computatiosrityv

that the grid is mang in the desired direction.

3.36LT36 - Maximum fanslational Displacements
(Data for Line Vpe Thirty-Six should be repeatattanstimes.)

grid — designated number of grid to be translated
Note
(1) If grid = 0, then the follwing input gawerns the motion of the
moment center; on output, thalwe of O will be replaced by the let-
ters “MC” as a reminder

dxmax — maximum (absolute) translational displacement inxtrgirection to be

allowed for this grid, measured from the= 0 position; sedxmax = 0
if no restriction is required

dymax — maximum (absolute) translational displacement inytrgirection to be
allowed for this grid, measured from the= 0 position; sedymax = 0
if no restriction is required

dzmax — maximum (absolute) translational displacement inzttiérection to be

allowed for this grid, measured from the= O position; setlzmax = 0
if no restriction is required

Note
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CHAPTER 3 Input Parameters

(1) Settingdxmax, dymax, and/ordzmax > 0 will have the follaving
effect: if the grid mees further thandkmax|, dymax|, and/or
|dzmax| from its position at = O, the grid will be reset baclaxd
the appropriate amount, from where the specified grid motion will
start agin. The grid will be resetvery time it reaches the specified
limit. Though each block may ta an independent limit, care should
be talen to insure that grblocks that must be reset concurrentlyeha
thesamevalues ofdxmax, dymax, and/ordzmax. This resetting fea-
ture is used primarily in 2-d turbomachinery applicatioros. é&<am-
ple, in 2-d rotosstator interaction problems where only afef an
infinite number of rotor and stator blades are actually modeled in the
grid system, resetting the grids periodically abothe simulation to
be continued for an arbitrarily long period of time with only a limited
number of zones. This resetting option is only applicable for constant
translational speedtfans = 1).

3.37LT37 - Number of Rotational Gridstra comment line needed prior)

nrotat — number of grids undgoing rotational motion
Notes
(1) If nrotat = 0, only the headers for TI38 - Rotational Reference
Length” on page6 through “I40 - Maximum Rotational Displace-
ments” on pagd8 are required (i.e. no numericalwes required).
(2) If the moment center also needs to be rotatedy stdt = “number of
grids undegoing rotation” + 1.

3.38LT38 - Rotational Refence Length

(Data for Line Vpe Thirty-Eight should be repeatecbtat times.)

Iref — the “grid equralent” of the dimensional reference length used to define

either the nondimensional rotation rate needed @at = 1, the reduced

frequeny needed forrotat = 2, or the gravth rate needed forotat = 3

(See “IT39 - Rotational Information andelbcities” belov.) For itrans

1, ary value may be input (it is reset to 1.0 internally).

Note

(1) For example, if the input alue of reduced frequepéor a sinusoidally
pitching wing was defined based on the dimensional chord of the
wing and, in the grid, the chord of the wing = 2.0, then
setlref = 2.0.
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3.39 LT39 - Rotational Information and Velocities

3.39LT39 - Rotational Information ancelbcities

(Data for Line Jpe Thirty-Nine should be repeatetbtat times.)

grid

irotat

rfreq

omegax

omegay

omegaz

Xorig

yorig

zorig

— designated number of grid to be rotated
Note

(1) If grid = 0O, then the follwing input gawerns the motion of the
moment center; on output, thalwe of O will be replaced by the let-
ters “MC” as a reminder

— type of rotation
If Then
irotat = 0 no rotation
irotat =1 rotation with constant angular speed
irotat = 2 sinusoidal ariation of angular displacement
irotat = 3 smooth increase in displacement, asymptotically reaching
a maximum angular displacement

—reduced frequegavhenirotat = 2; gravth rate to maximum angular dis-
placement wheirotat = 3 (setrfreq = O forirotat = O orirotat = 1)

— X component of rotationalelocity whenirotat = 1; maximum angular
displacement about theaxis whenrotat > 1; setomegax = 0 if there is
no X rotation

—y component of rotationalelocity whenirotat = 1; maximum angular
displacement about theaxis wherirotat > 1; seiomegay = 0 if there is
noy rotation

— z component of rotationalelocity whenirotat = 1; maximum angular
displacement about theaxis whenrotat > 1; setomegaz = O if there is
no z rotation

— X coordinate of origin of the rotation axis
—y coordinate of origin of the rotation axis

— z coordinate of origin of the rotation axis

Notes

(1) Depending on the type of motion, the nondimensional input parame-
ters listed abee hae different definitions and it is important to
understand the distinction. These multiple definitionsradlaange of
grid motions with a minimal number of input parameters. (See
Sectiond.5.2 in the Nondimensionalization chapter for details.)
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(2) The sign ofomegax, omegay, andomegaz governs the direction of
the rotation: “+” for motion in the posie direction, “—” for motion in
the ngative direction where “posite” and “n@ative” are dictated by
the right-hand rule in which the thumb points in the pasitiirection
of the axis of rotation and the fingers curl in the pesitiotational
direction. (See “The Right-Hand Rule” on pa&ije)

SeeCautionin Section 3.35. It applies here as well.

3.40LT40 - Maximum Rotational Displacements
(Data for Line Vpe Forty should be repeatautotat times.)

grid — designated number of grid to be rotated
Note

(1) If grid = 0, then the follwing input gwerns the motion of the
moment center

dthxmx — maximum (absolute) rotational displacement about xhaxis to be
allowed for this grid (sedthxmx = 0 if no restriction is required)

dthymx — maximum (absolute) rotational displacement aboutythaxis to be
allowed for this grid (sedthymx = 0O if no restriction is required)

dthzmx — maximum (absolute) rotational displacement about zhaxis to be
allowed for this grid (setthzmx = O if no restriction is required)

Notes

(1) Settingdthxmx, dthymx, and/ordthzmx > O will have the follaving
effect: if the grid rotates more thadthxmx|, dthymx|, and/or
|dthzmx| from it’s position at = O, the grid will be reset baclaxd
the appropriate amount, from where the specified grid motion will
start agin. The grid will be resetvery time it reaches the specified
limit. Though each block may ta an independent limit, care should
be talen to insure that grblocks that must be reset concurrentlyeha
the samevalues ofdthxmx, dthymx, and/ordthzmx. This resetting
feature is used primarily in 3-d turbomachinery applicatiorss. F
example, in 3-d rotestator interaction problems where only & fef
the lage number of rotor and stator blades are actually modeled in the
grid system, resetting the grids periodically abothe simulation to
be continued for an arbitrarily long period of time with only a limited
number of zones. This resetting option is only applicable for constant
rotational speedf(otat = 1).

(2) dthxmx, dthymx, anddthzmx are output in dgrees.
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3.41 LT41 - Number of Dynamic Patched-Grid Interfaces (extra comment line needed prior)

3.41LT41 - Number of Dynamicalhed-Grid Interfacegxtra comment line

needed prior)

ninter2

— dynamic patched-grid flag (zonal ineeré along a common intade,

with grids in relatrte motion on either side of the intack)

If Then

ninter2 =0 no patched-grid data is needed (no patched ades)

ninter2 >0 patched-grid data calculated &eey time step

Notes

(1) This type of patched-grid data cannot be read in from a file since it
must be recalculated fovery time step. If there are intades for
which static patch data is required, use the standard patch input
method (precalculate with ronnie and setter < 0 in “LT27 - Num-
ber of Ritched-Grid Intedces (gtra comment line needed prior)” on
page39).

(2) Any block sgments that are dynamically patched must also be input
in the boundary condition section L3 - Boundary Condition $e
ments” on pag&l through “019 - KDIM Boundary Condition
Specification” on pag85), usingoctype = 0.

(3) Further information on patching can be found inithyeut . doc file
for the ronnie preprocessdt is recommended that someperience
be aqained with static patching (via ronnie) before attempting dynamic
patching with maing zones.

(4) While most of the input for static and dynamic patching is the same,
dynamic patching requires aweextra pieces of information,
described belw.

3.42L.T42 - Dynamic Rtched-Grid Specifications

(Data for Line Vpe Forty-Two should be repeateatnter2 times.)

int
ifit

limit

itmax

— interpolation number

— type of fit
If Then
ifit =1 bi-linear fit
ifit =2 serendipity (dgenerate) bi-quadratic fit
ifit =3 quadratic fit in€ ; linear fit inn
ifit =4 linear fit in & ; quadratic fit inn

— maximum step size (number of cells) to use in the search rolirtirtex
1 recommended)

— maximum number of iterations aNed to find each “to” cellifmax =
maximum grid dimension recommended)
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mcxie — flag to indicate whether tHe = 0 boundaries on either side of the patch

interface are to be rendered coincident (generally requir&d=ifO cor-

responds to a viscous sack)
If Then

mcxie = 0 do not render thé = 0 boundaries coincident

mcxie > 100 render th& = 0 boundaries coincident

mcxie =1 t0100 The code will try to decide whether or not the bound-
aries should be rendered coincident. Thegdarthe
value, the greater the numberfeiEnces between the
two boundaries can be before deciding/thleould not
be rendered coincident.

Note

(1) For multiple “from” blocks, in which multipl€;,, n coordinate sys-
tems are defined, the prop&r= 0 boundary to consider is the one
closest to th& = 0 boundary on the “to” side.

mceta — flag to indicate whether thg = 0 boundaries on either side of the patch

interface are to be rendered coincident (generally requingd=f0 cor-
responds to a viscous sack)

icO —flag for C-0 continuous boundariesof applicable to dynamically
patded interfaces; set0 = 0)

iorph — flag to allev points which cannot be located by the search routine to be
tagged as “orphan” points and to be negtlas being “interpolated” from
block O
If Then

E)rph =0 do not allev orphan points
iorph=1 allow orphan points (not recommended for dynamic patch
interfaces at this time)

itoss — flag to allev faster patching for cases in which the irde€f lies along a
constant (or gry nearly so) coordinate sade
If Then
itoss=0 interface is non-planar
itoss=1 interface is arx = constant plane
itoss = 2 interface is ary = constant plane
itoss = 3 interface is arz = constant plane
Notes

(1) Whileitoss = 0 can alays be used, it will sil® down the dynamic
patching considerahlyhus, if the intedce is on a constant coordi-
nate surdce, the appropriatalue ofitoss is strongly recommended.

(2) All of the abae parametersxeeptitoss are also used as input to ron-
nie.
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3.43 LT43 - Dynamic P atching “T 0” Grid Specifications

3.43LT43 - Dynamic Btching “To” Grid Specifications

(Data for Line Vpe Forty-Three should be repeateihter 2 times.)

int

to

xiel

xie2

etal

eta2

nfb

— interpolation number

— a three or four digit number indicating the block number and 6f the
“to” surface (“to” refers to the block being interpolated)
to=Nmn
wheme
N is the block number (N may be up tootdigits)
m is the coordinate direction; 1i2 =j, 3 =k
n is the minimum or maximuna€e; 1 = minimum, 2 = maximum

— starting inde in & for which interpolation coétients will be found on
the “to” side of the intedce

— ending inde in & for which interpolation coétients will be found on
the “to” side of the intedce

— starting inde in n for which interpolation coétients will be found on
the “to” side of the intedce

— ending inde in n for which interpolation coétients will be found on
the “to” side of the intedce

— number of block boundaries which neakp the “from” side of the patch

surface (“from” refers to the block(s) from which the interpolations are

made)
Notes

(1) If the entire range is desired, a shortcut is txigdt= xie2 = etal =
eta2 = 0.

(2) Important For dynamic patching, additional “ghost” block bound-

aries are often required. The baselirsdue ofnfb is set from the

zonal setup at = 0 (as in static patching). Ma@ver, as soon as the

zones start to me past one anotheportions of some blockates
may not hae an opposing block to interpolate frono provide the

patching algorithm with a block to interpolate from, one or more of

the “from” blocks that match to the “to” sidetat= O are duplicated

and then translated or rotated by an appropriate amount va@ro

coverage of the “to” side as the zonesve@ast one anothefhe
baseline @lue ofntb must then be increased accordingly

3.441L.T44 - Dynamic Btching “From” Grid Specifications

(Data for Line Vpe Forty-Four should be repeatedb times foread Line Type Forty-Three)
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from — a three or four digit number indicating the block number and 6f the
“from” surface (“from” refers to the block(s) from which the interpola-
tions are made)
from = Nmn
wheee
N is the block number (N may be up tootgigits)

m is the coordinate direction; 1iz2 =j, 3 =k
n is the minimum or maximuna€e; 1 = minimum, 2 = maximum

xiel — starting inde in & for which interpolation coétients will be found on
“from” side of interbce

xie2 — ending inde in & for which interpolation coétients will be found on
“from” side of interice

etal — starting inde in n for which interpolation coétients will be found on
“from” side of interfice

eta2 — ending inde in n for which interpolation coétients will be found on
“from” side of interbce

factj — e&pansion &ctor in the¢ direction (not implemented at this time (set
factj = 0))

factk — expansion &ctor in then direction (not implemented at this time (set
factk = 0))
Note

(1) If the entire range is desired, a shortcut is to input zeros for gine be
ning and ending indices.

3.45LT45 - Displacement and Rotation Amounts

(Data for Line Vpe Forty-Five should be repeatedb times foreadt Line Type Forty-Three)

dx —amount (in grid units) to displace the “from” block in thelirection
dy —amount (in grid units) to displace the “from” block in thelirection
dz —amount (in grid units) to displace the “from” block in thdirection
dthetx —amount (in dgrees) to rotate the “from” block in thedirection
dthety —amount (in dgrees) to rotate the “from” block in thedirection
dthetz —amount (in dgrees) to rotate the “from” block in theedirection
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